Introduction: Disturbances in axial skeletal development can result in 'congenital' scoliosis (CS), characterized by vertebral malformations visible on spinal radiographs, or in "idiopathic" scoliosis (IS), characterized by a lateral spinal curvature without visible vertebral malformations or any known developmental or neuromuscular etiology. Clinically, deformities of vertebral growth manifesting as scoliosis, become evident predominantly as a child matures and gains trunk stability. Clinical and model organism studies support the role of an underlying genetic contribution to both congenital scoliosis and idiopathic scoliosis to varying degrees. Axial skeletal formation in humans is the result of highly synchronized developmental molecular pathways in the process known as somatogenesis. T-box genes, members of a highly phylogenetically conserved gene family, are widely involved in developmental processes such as somite formation and left/right (L/R) body symmetry. The Brachyury (T) gene and the TBX6 gene, members of the T-box gene family, have been targeted as potential genetic factors related to spinal abnormalities in humans due to their involvement in the somite patterning of vertebrate animal models. Recent studies have shown a significant association between genetic variants in the TBX6 gene and CS in a select population of individuals. Our own work has identified a locus on chromosome 16p11.2, which harbors the TBX6 gene, as significant through linkage and association analyses of a large familial study population affected with IS. Fine-mapping of our study population within this region narrowed the region and continued to support it as potentially significant in relation to the IS phenotype. Given the relationship between CS and IS, the current study examines the TBX6 gene in thirteen families from the familial population linked to chromosome 16p11. Methods: An initial genomic screen (CHLC v.9 marker set on the ABI 377 platform) of a study population of 95 families (552 individuals) considered as most likely exhibiting an AD form of FIS identified critical regions on chromosome 16p as potentially related to the phenotype of IS. This group underwent fine-mapping of this region utilizing custom single nucleotide polymorphism (SNP) panels (National Center for Biotechnology Information (NCBI) dbSNP chromosome database Build 34) with an average spacing of 69 kilobases (kb). Genotypes were performed on the Illumina BeadArray Platform and evaluated with Illumina's Gentrain software. From the initial group of 95 families, parent-offspring trios from thirteen families (42 individuals) with FIS were selected for sequencing of the TBX6 gene utilizing Sanger sequencing methodology. Criteria for selection was based on strength of the scoliotic phenotype (severity), the pedigree construct with a focus on larger pedigree structures that would allow for additional sequencing in secondary individuals, and availability of genomic DNA. Results were analyzed using SeqScape software (ABI) and CodonCode Alignment software (version 3.7.1).
